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m m m 

o 

TN (Twisted Nematic) Vife^^^^^B-T^tA, m.^f)^m 

tm^-r^o ^ofsiU^ n^mznvx. mm. ^m. =i>b^xh 
mm. mmmi^m\z'^-^>xjj:mmM<t'r^mmif)m^m^'^nx\^^^. 

m^(Dm^m^j2i^m^^n tvrci:^. n + im<Du^jv^mm2m 

■^^m^^xmwi'r^^t\zj;:v). r#tt ixiju^AizM-r^mT&mw 
m ^my)m^^m^^^mmi!}mm-^nx\^^^. 

^fc, mom^m^mmthx. mm^9 -9091 o-^^#};iti, 
m—u^)V(DAtimmzMvxmf3i^m-mm&\zmmt^mwL<D^m-:^ 
miz^r)^mvrcm^(Dmwm&^. mmmizmm.mizwiM'r^ziti.z 
j:f9. my3i^2mm<Dr(^^^^mmmitif)m-iz^^^^\z^r)m^ 
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ib. mm:M^m-Drcm'^. mj^^\z^'DX\t^m^(Dr^m)'^^^(Dr 

^mm<D^m\t. fKm.f3:mmm\zMhx^BumwMm^^mm'r^ 
z. i^^T^-s-T h u y ^ xmm^mmRU^<Dmwi:^m^mm'r^ z. t 

xr^^-t^^Wi^wtsi. ^^^^^mmm\zi^\:.x nm(D r ^^i^<D 

mm-^n:^mmm-^\z^r)mwi-^n^mm(Dmi^^mmitt. m2 r 
wmz^r) r^m-^nrc\^mmmz^r)mm'^n^mm<Dm2^^mm 
ittmmmrW^M^zMi^x^i^Misb^nrc^^mm^tu^^^iz. 

iRnm2 r^^if)-^^u?>nm (n}t2&,±<Dmm <Dr^^M^m^^ 
nrcmmm^\z^y)mm-^n^mm<Dmi^^mmitt. m2 r#ttic 
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m^'r^^mmm\zmvr:i^^mmittti:^j:^izm^-^n. j^mfs^m 
mmizMVT!^tify3immMwm^mmir^^tmi^^^o 
m^^m\t. (n + i) m<Dmm^i':/tiy^t'r^^uyi7W-iSLx 

ckdl::. ^lfe^|gslcJ:0 r^l^l^nfe2 nM0tB:^j<D4'5&^ 

^a-^M^itJttJ^^ 2 r^mmmit\^. k^l^nCDmWctVrct^lz. 
k/ (n+1) RIJC (1-k) y (n+1) (O^fj^^m^-^tl^ C tH)^ 

^(om-^^ (n + 1) m(Dmm^i':ftiy^ii'r^:ftiy^W'm'vm 
m^^'^^ji'^m^^x)Kii&f3immm\zMiyT^tti'ummMm^^mMT^ 

fl2®^®^Sb ( = mXSa. iUlT?. m> 1 ) ^Wt"S^21f:/pi 

^JUM^itt^aiSi-pici. ^m^g:tc:<kf3 r^m^n^2 nfi®tti;^3©4' 

#r#i4^<D^l^^M«ltRt)?^2^^®«itJ*. 1/ (m+l) R 
tXm/ (m+l) (Dfp^^ibm^-^tl^Z.f^m^V\^^o 

xmwy3i^^mmit\z'r^z:t7(i^x%^(D'v. 2mm(oi^':fmm^^t 
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^2W^®^Sb ( = mXSa. m> 1 ) 2 

^mmithu^^oiz. ^m^mz^v^r^^^m^^xr^m^nrci 
2 nm<Dmi3(D^i!}^^m^/^^)i^^^^^•t^mt^^mm.•r^^'^^zvx 
"bcfevio iizLx. ^r<i^ii.M<omi^^mmit:&,zsm2 r^^mmitu 

. \/ (2 + 2m) , m/ (2 + 2 m) , 2/ (2 + 2 m) . ( 1 +m 
) / (2 + 2m) > 2m/ ( 2 + 2 m) . (2+m) / ( 2 + 2 m) ]S: 
XS (2m+l) / (2 + 2m) (D^if^^m^'^tl^^t.iim'^'U^^. 

c(Dm^. 2'z>(DfBi-^:fmm^2'D(Dm2i^:/mmt^ i^tiyi7 

m^mzn\^xmmfs.^mmm\t\z't^^ii-mx'^^<Dx. m^'^n^u 
^mmm);t<Dm^mm-^^xrm'iSL^<DWL^mn-^-^^^ii'mx^. 2 

® IS (D U- Hi m ^ # f ^ ^ ^ A° ^ ; 1/ § ffi V i T /S |g M 31 ^ ^ b T J: «3 
^2pim®^Sb«, 1. 2 S a^S 2 S a©||^^iSfe-re:i: 
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T#S0T. Rmm. Gmmi^rSBmrno^n^mzmcrcrW^^m^^ 

u y ^ :^mzmm-^n:nimm<^mm^^'r^m^/'^^^)v^mmi^xm^ 

Mic) (Dr<\^^Mt:m^^xr^m-r^mm:^y'yyt. m^.:r^^mm 

^^Momi r^mz^r) r^m-^tircmmm^iz^r)mm'^n^mm 
(Dmi^^mmitt. m2 rwmzj;:r) r^m-^nr:ivik^m^\z^r)m 
wi-^ti^mm(Dm2^^mmitt^^^mrW^M\zMvx'j^ii>^it>^n 
fc^^mmittfsi^^'^iz. ^m:^y^y^\z^\,^xr^i^-^tirc2 nm 

},zmr^^mi:BL'cf^m2 rw^-fy^^^si^nm in}t2!^±<Dmm ©r# 
V) r^m-^rLrcf^mmn\zj^r)mWi-^n^mm<Dmi^^mmitt. m 



5 



wo 2005/038766 



PCT/JP2004/015192 



2 r<ii^mz^r) rmWi:'^nrc^mmmz^K>mwj^n^mm<Df^2^^ 

mm^i)^. ^^•r^^mmm\zmvrc^^^mittf3i^^t)\zm^-^n 
. mmf3imi^mizMi^T&0f3i^mM^^^mu-r^^hi}^i^^^o 

mi\t. :^mm(Dmimm^m\z^^m^^^mm(Dm^^^-r::^ti 

m2\t. mi iz^Tmmm^mm\zmi^^ ^n^m 1 mom 1 r#&r 
1 As.tK^2 r<^^r 2 Ao^-m^mmT^rcJ^on^^m-c^^o 

0 3ti. mi \z^-rm^^^mm\zm\^^ ^ti^m 2m(Dm 1 r^^r 
1 BRnm2 rw^r 2 BcD-m^^m-r^rnitxD^^m'r^^^o 

m4}t. mi \z^-rm^^^mm\zm^^ ^n^m smcom 1 r#ttr 

m5\t. mi\z^-rm^^^mm\zm\^>&ti^mi7b^msm(Drn 

m6Us mi iz^^m^m^mmiz^^mmm\zfB\:'r;irm^mm(D 
—m^m.mT^rcii^o^s^^m'vi^^o 
m 7 :^mm<Dm2mmj^m\z^^m^^^mm(Dm^^^^^u 

mB}t. m? \z^'rmm/'^^j\^<omm(Dm^^^'r^^m'v^^o 
Ei9«> m7 \z^'rm^m^mm^zm^^i^n^mim(Dmi r#ttr 

mom 2 r#ttr 2 B<D—m^m.m'r^rci^(Dm'\imT^^o 
mio\t. m7 iz^-rm^m^mmiz^^mMmizmcnir^^mm 

(D—m^mmT^rcibow^mTh^o 
mi i\t. :^^m(Dm3mmmm\z.^^mm^^mm<Dm^t:^t':f 



6 



wo 2005/038766 



PCT/JP2004/015192 



mi su. mi i\z^Tm^^^Bm\zm\f^ion^mi7b^m7m(D 

m 1 r^ttr 1 A~r l GJBLZSmz r#ttr 2 A-r 2 GO— 
■r § 8?) o^j* HIT 2fe § , 

gii6(*. mi 4\z^'rw^m(Dm2(D^»mi^m'^$>^o 

mi7\t. mi 4\z^^^^m(Dm3(D^^m.:km^^^. 
0 1 mi 4\z^-rw^m<DfB4(D^^iK±m^^^o 

y ^ ::^mm^mmz^mm\zmm'^m'v$>^o 

m 1 \t. :^mm<Dm i mmmm\z^:bmmm^mm<Dm^^^'r':fu 
y^m-v^^o m nz^-rm^^^mm^t. r i A^imij^i a. ri 
B^^m^ib. r 1 c^j^mi^ 1 c , r2A^mm^23i. r2B^ 

r 1 A^^^HI^ 1 a. r IB^mm^l r 1 C^mtHSI 1 c . r 
2 A^I^I1II?§2 a. r 2 B^ilIlfJ^2 r 2 C^m^^ 2 c Mn^- 
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m^^xr^Mv. r^i^i'Tcmmm^^-^u^^ s^mtit^o r2A 

(om 1 r#ttT 1 ARtX^2 rW^r 2 A«. SVi^ci^aiiTS: r ^ft-i?^ 
1 AB:tJ^'m2 r#14r 2 A^—esj^&^BJf -Sfcis^xD^liEITab^o 0 2 

Sfc. lE®^^ (OS) l:i*5tt§S2Pr#'I4r f t*it^t;feD. #^iE 

0 2fc^-r J;^Jc. r 1 A^mmi^l at*. ^IfflO)^! r^l^l^r l 
A^^b. r 2 A^^IUgg 2 a ^ 1 ^ 2 r #14 r 2 A 
r 1 A^mmi^l a(^ffi:^jS.O^r 2A^mmm2 ao^mij^m^t^m 

im<Drn^nmwx)mpi^'^i$^'->xwr)m^^^ii\z^v)^ m la© 

^1 r«i#l4r 1 Ai:^ia<Dm2 T#1*r 2 A t;i>t-&^$n. -g-^^o 

tiEmmM iom) \z^n^mmrw^r f . -^^iz^mmuniz^n 
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mitt, r 2 A^tfeiiim2 aomtj^mi^^xmm-^n^mmoy^^mm 
it\t. 1/4 : 3/4^csg^$n^ m^-r^^mmm^ 1^ t-t^ t. r 

lA (x) +3Xr2A (x) = 4 xi)^^y)iL^^o\Z. fBlUCD^l 

r#ttr 1 AS:Z^^2 r#14r 2 Adt^8e)^*^$nTViS. 
eitif*. iJ-^itS^It&mDfc^l^^&^^^-r'^^^i^^x.iJ^SJ;^)^ 

J; o $ n;feMii^;?>^¥l^ 6<J JtTCCD^^-r ^ X <i: ?^ -5 

1 r^^r 1 AJtrJ?S2 r^r 2 a&^j£Utv:»s, lafe&Siplcf 

r 1 B^moi^i ^mm^ 1 s ^^2®®^! r#ttr i 

om 1 rW^r 1 BB:IJ?m2 r#ttr 2 B«> SVilc;f=BM?S: r 

1 BJkZ^m2 rW^r 2 B^-MS^i^-rSfefeO^i^BIT^S. 03 
Jc^-rJ:^^::. r 1 B^tSmi^l ^ 2 S<Z)m l r.#i4 r l B 
r 2 B^mieli^2 b^:i. m2@<Dm2 r#ttr 2 B^Wb. rlB 

^^mi^i h<Dmtt:Bczf^r 2B^miii^2 h<Dmt}^'^m-r^f^2m(D 

#ttr 1 Bi:M2@®m2 rW^r 2B tf)^^^-^n. -^^'^Or'^^ 

mMiz^n^mmr<^^r f . ^\z^iEmmn\z:^n^ r w^r s ^: 
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xrlB (x) + 2Xr2B (x) := 4 x5^t^ o 5to j:.'5 tc. 112^0 

r 1 c^iiiHij^ 1 c it. mmm^ i s ^mzn<Dm i r #'t4r i 

^ifelHiK2 ^mm^i s&S3@om2 r#i4r 2C*^ViTr 

om 1 ri#ttr 1 cs:t^m2 r^i^iir 2 cn.. :s.\^^\zmmn.r m'&.xh 

1 Clkn^2 r##r 2 CO— 0!I&gi?af Sfe8e)®«l#ttEIT^So ^4 
fc^T J: 5 ic. r 1 C^imiliS 1 c tt, ^ 3 m<D^ 1 r #14 r IC^m 

r 2 c^mm^2 c\t. m3m(om2 r^^r 2 c&^bv. r i c 
^miHiss 1 c (Dmti:Bi.zSr 2 c^j^nni^ 2 c (Drnts^^^^-t^msmo) 

#i4r 1 Ciif^3n<Df^2 r^^r 2 c til)^^^-^n. ^^'^Or^^ 
nM\z:^\f^mmr^^r f . i^\z0iEmm%\z:iB\,^^ r ^^r s t 

mi^r^^^zti!i^t>f)^^o ^Tc. mi^-r^^mmm-^m^^mmxmmr 

#ttr f t<D'rn7t)^n^-^^^zti)^t>ib^^o 

zzx. r 1 c^mm^ 1 c (Dmti^m\^^xmwj'^tL^mm(D^^m 
i^^t. r 2 cm^m^2 c <Dmtf^m^^xmwj-^n^mM<D^^m^ 

it\t. 3/4 : l/4tcig^$n> ^^"T'^^jSigs^&x tf^^x 3 
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xrlC (x) +r 2C (x) =4 iLffi^K^M.'D^'^lz. US SOU l 

^ <fc D ^ 8e> I2it ^ nx § o 

"tUi^^S^it. m^m^S 1 (CjS^CTr l AiglSllHlSS l a, r i 
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1 bRtj?, r 1 c^^mi^ 1 c <D 3^<Dmtj<D^^^(E> lomti^ 
©tH:^3^jg^L, mmmi:)^^m(Dm^iitr i B^mmm i b®tfi:tf^3e 

irl/^^4«, jiJ^fi^S 1 ICjSCTr 2 A^miHlgS2 a, r 2 
i^|Hlj^2 bRD^r 2 C^miHl^2 c(D3 -DOmt! (D^:^^ ^ 1 <Dtil;^j<&M 
S^LT-feWi^^ 5^tB±rb. m7^mit)^i&^^m^Ur 2 A^|^leli^2 a© 

2 B^i^lll^2 bOffi;^3S:^D#;l, Mj©^:^^]^ Viig-^ti^ 3 a<D r # 

mMm^^mx/'^^'->(D-'m^^'rm^m-v$>y)s (a) n^ia© 
r^iSiMmwr)mx/^^->^^v. (b) «^2a(Dr#tt^ffi^«9 
#^/ii$'->^^b. (c) um3m(Drw^Mm^Dm^/'^i^'->^ 

^•t. m5<D (a) f;i^f^-5{c:, ^ 1 ffi© r D^^AiS' 
T 1 A*tfflVie»n> -ft&Oiiimtcm l®(0^2 r#ttr 2 A^d^fflV^StiSo 

1 2 
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— >T«. 4mm<Dot> 2mm (:^'rmm:Bi,xs:^±mm) \zf^2m(Dm 
1 r#ttr 1 B/&^fflVie>n. mx)(D2mm\zm2n(Dm2 r#'i4r 2 b 

\,^xmwi'^n^mm<D^^mmit\t. 2/4 : 2/4^:5^^, 

ij'-^Tt*. 4mm(D'o-^ imm (ta±mm) (D^\zm3m<Dm2 
ttr 2 C5&«fflvie>n. mommizf^snofB 1 r#ttr 1 c/?>tffivi&n 

nSBim<7):J^:?^®^lt«. 3/4 : l/4t;5:§o 

5i!)^iomti-^n^mmm^^m^^xv-xmW} 

(Twisted Nematic) ^ A° ^i'- ;P X P V A (Patterned Vertical 
Alignment) m^^'^^-JV^m^^^ ^ tii'^X^ ^ . 

fsi^. rWi&M(Dmt. ±m(Dm\z^\zm^^nr. 2x\,t4}^±<D 
i&0m^m^^xh^\f^o ^ft. ^«5#;i/t^'->'b. ±m<Dm\zw\zm 
^$n*r, m<omK)mpi/'^^->^m^^x%^<. ^tz. w^m^^n 
^mmomiiLh. ±m(Dm\z<^izm^-^nir, Rmm> gw^j^ixbib 
m^^n^tiimmthxr<^^t:wr)m^^^o\zLxh^v^o $ e> 
ic. ±.u^i$^<Dm^h. ±m(Dmiz^izmM-^n'r. -tu^^^ s^s^ 
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A^mm^la. r 1 B^ifemK 1 r 1 C^illHlgS 1 c , r 2 

iii5ii^2 a. r 2 B ^1^1111^2 h:&.xsr 2 c^mmm2 ci!)mm^m<D 
—m\zmmv. -^1/^7:$^ 3 ~ 5. r n^m^ 7 :BLZs^^mMmm s aim 

n«2J2A±®M^) > (n + 1) momm^ 1 ^^ti y ^ tt^^U i7 

J; 0 $ n ^ ^ 2 ® m CD ^^te ^l:b t y&^# r ^tt^f fC^ L 

n+l) (1-k) / (n+1) OD'f 5&^e»M^$n§o 

^^ic, ±m<D^^\zmm-^nrcmm^^mm\z^^mMm\zB]^rcr 
m^mmcD-miz-Di^^xmrn-r^o m6\t. m i \z^-rmmm^mmiz 
^^m'^mzmcrcrwmmm(D-m^m,m'r^rzi^(Dm^m'c$>^o 

m6\z^T^^\z. ^-r. m^'r^^mj^miAo^TA(Di(^m\z$>^ 

4\t. r 1 Amwkmm 1 ai^zsr 2 Ammm^ 2 a(Dmtj^mm.iyX± 

n^-y-Vr l A^mm^l aRtKr 2 A^ilIil!8S2 aomtf^m^m 

x^fti!b(Dm^mns 2^:"^^^^ s^mij-r^o ±iu^^5\t. ri 
A^mmmi aSLXSr 2 A^i!^iHii^2 a (D^ts^^ im(D r '^'^■^mw 
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7}t. r 1 Blg^Iell^l hRX^r 2 B^milI5l&2 h ^M^T ^Tclt (DM 
mmSSl h-RUr 2 B^I^I1II^2 bomtl^mi^lyTtU^^ 5^mtl 

B^iiiHij^i bRt/tr 2 B^mmm2 h<om:tj^^r)^x^rctb<Dmm, 
m^s 2^±u^^ d^mtj-r^o ±ui7d^5\t. r i b^j^hmi^i b 
Rtj?r 2 B^mm^2 b (Dmti^^2m(DrWi&Mmwrfmxh^'-> 
f^2m(D^^r^^r Bxr^^-^nr^f^mm^^mmm 
^d^mtt-r^o Ji^j^m, m^'t^^mmmffiTA^TBCDm.miz;^ 
^m-^. mmrWi^r f t(D'rni)m%^^•^'^\^^m2m(D^^r^^rB 

r 1 cmmm^ i c j^rj^r 2 cmmm^2 c sr^^r^fefecDii^ 
liii^i cRrjcr 2c^tfeiii^2 c<Dmti^mm,vx±ui7^ s^mtiT 

:»'^^J^IeIK8 m3S(Dr#14MM^f9#;^A:$'->Tr 1 C 
^JfeimgSl cJtrXr 2 C^illHli^2 c ©tB:^^^f3#;l^fe8?)<D^^^ 

2^±uir ^ s^mti-r^o -kix^i$75«. r 1 comings 1 c 
a^r 2 c^i^iHii^2 c <Dmti^m3m(DrW'\^Mmmy)m^/-^^->'^^ 

^^M3i^tc:iSDT3^@0r#'l4^©4'*>e. 1 <D rW^Mf)m^-^n. 

1 5 
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nr:i^mmmit tf3:^ \z. emo^mtso^^-fy^ib i (Drnti-fym^-^n 

m^^n. T^x<DmmmizMi^x0kttfif3iUm^!ii^^^mmt^^t7!)^ 

'A\z. :^mm<Dm2mmmm\z^^mmm^^m\z'z>\f^Tmm'r^o 
m7\t. :^^m<DfB2mmmm\z^:hmBm^mm(Dm^^^'r^uy 
^mx^^o m 7 iz^tm^mi^mm^t. riA^mmmia. tib 
^mmmih. r2A^mmm2a. r 2Bmmmm2 ±u^^3 

0 8}*. m? \z^'rmm/^^)v<Dmm(Dm^^^'rm'^mx^^o m 

2 s a ^m'r^m2-^^mms 2 tti^^m^-^n^mmp 1^1 mmh 
mwc(Dmmti^'^hVy^7.vtizmm'^nrcm^/'^^)vxm^o mi 

±IB©J:5 IC. ^ l-y-r^Mms 1 OWm®a<i:m2ity]iims 2 (DM 

mmmt<Ditu. i : 2 75:^07?. ^ i-y-r/pii^s 1 Rzsm2'^:fm 

ms 2(D-:&izmi r#tt^ffl<^i^ m^\zm2 rm'&£^t:m\*^^^ii\z^ 
SI r#f4^^Vifeit::^iiim©4^^MIIJttS2 r^lt^fflv^fc-y- 

':rmmo>^mmm\tt.^. 2/3 : i/3x«i/3 : 2/z\zwl^^ 
®>i?©'bosfflvise:i:5&^T#. m^ys.. ^m^i - 1 9 1 6 3 4-^^ 

#IB¥8 - 1 5 7 2 3^^#. #M¥8 - 2 0 1 7 7 7-^^^. # 

1 6 
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10-14257 7-^^^{C^:^$n^ cfc"5?5:?^^A'^-;i/^ffiVi:5 

r 1 A^illelgS 1 a, r 1 B^miniS& 1 b > r 2 AigmnigS 2 a , r 

r 1 A^mm^ 1 aJi. f^^m^^ I S i mom l r #14r 1 A§ 
fflViTr^l^b. r^i^hrzvkmm^^±u^ ^ 3^mi]-r^o r2A 
^l!l|lli^2 aJ*. life^M^l S^^l«©^2 r#14r 2 A^fflV^Tr 

igiib, r^i^ibfeii!»i#i[m^&-fei^i^^4'^.tH;^3'r So ciJiT. mia 

®^1 rW^r 1 AS:tK^2 r#ttr 2 A«. SVMc^BliJSir 

r 1 B^mm^ 1 e^^M-^ i s ^m2a<Dm i r^-sr i b§ 

^J!llili^2 b«. ^mm^ I S &^2@(Z)m2 r #14 r 2 B V^T r 

Mmiy^ r^mv-^^mm^^^u^^ 4^mt}'r^o sisit. ^2® 
ia9«. m 7 iz^irm^m^mmizm^^^ ^n^m 1 morn 1 rm^r 

1 A. mi SOB 2 r#&r 2 A. m2m(Df^l r^iir 1 BRZ^m2 

m(om2 r^^r 2B(D—m^wimT^fttb<Dn^mx^^o mdiz^ 

f i:'5Jc. r 1 A^Jfemi^l ^la^^l r#14r 1 A^Wb. 
r 2 A^l^inm2 a«. mi@©^2 r#'I4r 2 A<£WU> r 1 BiSI^ 
|ili^lb«. ^2a(^^l r#ffir 1 B^Wb. r 2 B^mmSS 2 b 
m2m<Dm2 r^^r 2 B^WTSo 
/^:^;i/^«IiIJ^6 f*. ?^^n:^i;H 0 a®Ata:^7«l#i4P (x) 
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f3i^mw^^m'r^M^'-c$>K). ^mm^ i s i o aox 

mti<ii^mp (x) \zj;:'DT^mvrc^mm^^rmMm^7Rzs^:(&n 

mm^zmB/-^^)]^ 1 0 a <Dm^mm±<D^mm^ i s oHm^g§<Rp^ 
-r^hthiz. mB^^^ji^i 0 a<Dxmtjm^p (x) tj^oT^m^ 

M\zMvx^i^Mj^nn^rix\^^^^^mm)±.-v^-zrmm^mm'r^rc 

±U^i$'3\t. miSim^S l\zmCXr lAlSmiHlj^l a^tKr IB 
±Ui7^4\t. miRm^S 1 izmCXr 2 A^milIiiS2 aJttKr 2 B 

^i!)^^m^/<^)i^l 0 a'\««&T§tt};tr^3lJRbT®iiilfiI^9^tii:^U. 

im<Dmi r<^^r 1 A<Dmtj^m^^xmm-^n^'^:fmm(D^^mm 
ttt. mim<Dm2 r^^r 2 Ao^mts^m^^xmrn-^n^-^^mmo^ 

^^mmm^lXS : 2 / S tfSi^^^\zr 1 A^ifeleli?§l alBLXSr 2 

'^'rut>%m2m(Drm^mmiii'^nx\,^^m-^\ts f^2m<omi r 
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